Depression is the fourth leading worldwide cause of disease burden (Üstün et al., 2004) .
Among other difficulties, individuals with depression have poor interpersonal functioning (Joiner and Timmons, 2009; Segrin, 1990) . However, the specific mechanisms through which depression impairs social functioning have not been fully elucidated.
One pathway through which depression may impair social functioning is neurocognition.
Cognitive impairment is a feature of both unipolar and bipolar depression, and many depressed individuals experience deficits in cognition even during symptom remission (Austin et al., 2001; Bhardwaj et al., 2010; Kurtz and Gerraty, 2009) . Cognitive deficits predict functional impairment in several disorders, most notably schizophrenia (Hseih et al., 2011; Milev et al., 2005) .
Several recent studies of individuals with bipolar disorder have reported cross-sectional associations of executive functioning, verbal memory, and attention/processing speed (APS) with psychosocial functioning (Burdick et al., 2010; Godard et al., 2011; Martino et al., 2011; Solé et al., 2012) . A smaller number of studies of unipolar depression have also reported that cognition in several domains, including APS, predicts concurrent psychosocial functioning (Fennig et al., 2002; Jaeger et al., 2006) . Finally, among individuals with geriatric unipolar depression, executive dysfunction has been linked to impairment in instrumental activities of daily living (e.g., preparing meals, taking medicine; Cahn-Weiner et al., 2000; Kiosses and Alexopoulos, 2005; Kiosses et al., 2000 Kiosses et al., , 2001 .
A limitation of this literature is that most studies have employed cross-sectional designs.
A prospective study linking cognitive impairment to future functional outcome would help clarify the temporal relationships among depression, cognition, and functioning. Moreover, a finding that cognition prospectively predicts functional outcome would have important clinical implications, for instance suggesting that preventative interventions should target individuals with poor cognition before psychosocial functioning deteriorates. One prospective study of unipolar depression found that deficits in motor skills, visual memory, and perceptual reasoning during hospitalization predicted functioning six months later (Jaeger et al., 2006) . However, these measures were also correlated with functioning at baseline, and the study did not examine whether baseline cognitive ability predicted later functioning over and above baseline functioning. Therefore, although this finding does support a stable association between cognition and functioning, it does not establish whether cognitive measures have incremental validity as predictors of functioning. Demonstrating incremental validity is important because if cognition does not predict future functioning over and above current functioning, it would have limited clinical utility. A longer follow-up period may be needed to show that cognition incrementally predicts future functioning.
The primary aim of the present study was therefore to investigate whether a critical cognitive domain, APS, predicted social functioning 18 years later among individuals with unipolar and bipolar depression. APS has previously been linked to concurrent social functioning in a subset of this sample (Burdick et al., 2010) . We hypothesized that baseline APS would show incremental validity in predicting social functioning 18 years later over and above baseline functioning and depressive symptoms.
Methods
Participants. The sample consisted of 51 individuals with non-psychotic unipolar depression or non-psychotic bipolar disorder drawn from the Chicago Follow-Up Study (CFUS), a longitudinal research program based at the University of Illinois College of Medicine (Burdick et al., 2006; Harrow et al., 2004) . Participants were recruited from inpatient hospital psychiatric units and initially diagnosed by Research Diagnostic Criteria for an acute depressive or manic episode using the Schedule for Affective Disorders and Schizophrenia (SADS; Endicott and Spitzer, 1978) . Participants were reassessed six times (i.e., F1 -F6). The sample consists of 51 participants with data on symptoms, cognition, and functioning available at both F1 and F6. Participants with history of psychosis or more than two current manic symptoms at F1 or F6 were excluded.
The baseline for the present report was F1, which occurred two years after index hospitalization. F1 was used as the baseline because previous analyses of this dataset have indicated that cognitive performance improved markedly from index hospitalization to F1 and then remained stable for twenty years (Bonner-Jackson et al., 2010) . This suggests that acute illness or other factors interfered with test performance during the hospitalization assessment, and the F1 assessment therefore provides a better estimate of participants' abilities.
We examined functional outcome at F6, 18 years after the F1 baseline assessment. F6 is the most recent follow-up from which a sufficient number of participants had functioning data.
Forty-nine individuals provided data at F1 but not at F6. These individuals did not differ from the present sample on baseline depression, APS, or social functioning.
Measures.
Clinical status. Depressive symptoms were assessed at baseline and follow-up using the composite depressed mood and behavior score (subscale 12) from the Katz Adjustment Scales (KAS; Katz and Lyerly, 1963 ), a 55-item self-report instrument that was the precursor to the Symptom Checklist-90 (SCL-90). Manic and psychotic symptoms were also rated at each time point using the SADS.
Cognition. Attention/processing speed (APS) was measured at each time point using Digit Symbol, a subtest from the Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 1981) . The WAIS-R Information subtest was used as an estimate of intellectual functioning.
Functional outcome.
We assessed functional outcome using a standardized clinician-rated measures of social functioning (Strauss and Carpenter, 1972) . The social functioning scale assessed the frequency and context of social interactions in the month preceding assessment on a five-point scale, ranging from "none" to "chance encounters with others" to "regularly planned meetings several times a month." * Data Analysis. We examined whether baseline functioning, depressive symptoms, or APS predicted social functioning or employment status at 18-year follow-up. We conducted a hierarchical linear regression in which follow-up social functioning was regressed on baseline social functioning in the first block, baseline depressive symptoms in the second block, and baseline Digit Symbol in the third block. Years of education was included as a covariate in all models.
Results
Sample characteristics at baseline and 18 years later are presented in Table 1 . Unipolar and bipolar participants did not differ on depressive symptoms, APS, or social functioning at baseline or follow-up (all ps > .2).
Unsurprisingly, baseline social functioning predicted follow-up social functioning, R 2 = .27, F(2, 48) = 8.87, p < .001. Baseline depressive symptoms did not predict follow-up social functioning, ΔR 2 < .01, F < 1. However, as hypothesized, baseline APS accounted for 12% of unique variance in social functioning at follow-up, ΔR 2 = .12, F(1, 46) = 8.63, p < .01. This * We did not include the Strauss-Carpenter's re-hospitalization or work functioning scales in analyses because both were highly skewed, due to few re-hospitalizations (n=5) and lack of variability in work functioning (most participants employed).
effect remained significant even after covarying for gender, baseline or follow-up polarity, age or medication use. The effect also remained significant when not controlling for years of education.
Baseline intellectual functioning and polarity at baseline or follow-up did not predict follow-up functioning, and polarity did not moderate the effect of APS on functioning (all ps > .5).
To better understand this result, we plotted simple slopes of social functioning over time at high (+1 SD) and low (-1 SD) levels of baseline APS (Figure 1 ). The slopes in Figure 1 do not represent groups, but rather the relative effect of time on social functioning at different levels of APS. The slopes for this figure were derived from two analyses; each analysis included a conditional moderator where 0 represented either 1 SD above or below the mean on APS. Each of these slopes was modeled in the entire sample (Aiken & West, 1991) . These analyses revealed that individuals with high APS ability showed stable social functioning (effect of time, F < 1), while the social functioning of individuals with low APS decreased over time [effect of time, F(1, 48) = 14.12, p < .001].
Discussion
Growing evidence suggests that cognitive and functional impairments in mood disorders are related, but the temporal relationship among these variables has not been established. We demonstrated that attention/processing speed performance at an early post-hospitalization follow-up predicted social functioning 18 years later. This was true even when controlling for baseline social functioning, demonstrating incremental validity for APS as a predictor of future course of social functioning. Specifically, social functioning deteriorated over time among those with poor APS but remained stable among high-APS individuals.
Poor APS may therefore be a risk factor for depression-related social deficits. Depressed individuals engage in a constellation of behaviors associated with poor social functioning.
Deficits in APS may be relevant to several of these, including deficits in verbal communication skills (e.g., speaking more slowly, more softly, and with less prosody; Joiner and Timmons, 2009), as well as nonverbal skills (e.g., less gesturing, eye contact, and use of facial expression to communicate positive emotions; Segrin, 2001 ).
Furthermore, APS strongly influences performance in higher-order cognitive domains (Salthouse, 1996) , and as such is a fundamental component of the cognitive system (Kail and Salthouse, 1994) . Consistent with this, differences in APS have been shown to account for most other cognitive deficits observed in mood disorders (Antila et al., 2011) . Therefore, some effects of APS on social functioning may be mediated by other cognitive domains. For instance, impairments in cognitive flexibility might be involved in perseverative social behaviors like excessive reassurance-seeking (Coyne, 1976; Joiner and Timmons, 2009 ) and negative feedback seeking (Swann et al., 1992) .
APS' ability to predict future social functioning independently of current functioning points to the potential clinical utility of cognitive measures. Specifically, low-APS individuals with mood disorders may be good candidates for early intervention to prevent problems in social functioning. Because social support is itself a robust predictor of depression (Grav et al., 2012) these interventions might result not only in better interpersonal functioning, but also in a more favorable overall course of illness. Indeed, interventions that promote social contact also reduce depressive symptoms (Forsman et al., 2011) . The current results also suggest that efforts to treat cognitive impairment may be effective for improving social function. Consistent with this, cognitive remediation has been found to improve social functioning in schizophrenia (Twamley et al., 2003) .
The present study had several limitations. First, because only one cognitive ability was assessed, we were unable to determine whether the results reflect a specific effect of APS on social functioning or a broader effect of generalized cognitive impairment. Nonetheless, the data indicate that the finding was not due to differences in intellectual ability. Second, although social functioning is an important aspect of psychosocial outcome, we did not assess other areas (e.g., recreational functioning) or more fine-grained aspects of social functioning (e.g., functioning in romantic relationships vs. friendships vs. with family members). Third, a large proportion of individuals who provided baseline data did not complete the follow-up assessment. However, individuals who did versus did not complete follow-up did not differ on depressive symptoms, APS, or social functioning at baseline, suggesting that dropout did not affect the present results.
Finally, the use of an inpatient-recruited sample may reduce the generalizability of the results to less severe samples. A strength of the study is that it included a much longer follow-up period than other studies on this subject.
Conclusions
Using data from a longitudinal study, we found that attention/processing speed performance early in the course of illness predicted social functioning 18 years later. Individuals with low APS ability are at increased risk for declining social functioning. These findings are relevant for understanding the progression of functional impairment in mood disorders as well as for better targeting of preventative interventions. 
